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(57) [gift] 

x;l/x^rJKDStl5SSiU-C. K3RK 2 ~ 1 8 Ottft • 



[11*51) x7,rJWb££f£. tf'Jfxjla:*?-^ 
itulB* U ei;H^fWMiJ5. ^Sfc2 - 1 8 © 

mo ■ *mmtm, ^mtuit^mo i a* fc«2 
[i»*iI2 ] imm i K4jt>r . fliriBx*y-;Wfc©it 

RK<DS)*iO. 1-2. 8T*0, fijlBtf D tfx;W 

fti-rsx^f ;Wttx;UxXf-JU^77 f-fi£»„ 
[fff*iI3 ] 11*31 1 *fc»2 tcfB«©x^f;Hbt* 

r> 

HfrlBxXxJHt*. f x;l/X^f-;U?rx^f-Jl/fi:fi^4 
0. ^WBjBM'Prxxf-^UIJWftfiefflLTBWi 20 

(JP««HBtfct©**tf. ) ©££, WE** 

c mmm 5 ] it&g 3 k *i»r . iriB#* : m&?g$ 
#>. 

9»n«M%o«mitt. scf/x« 30 
mm. mmm ow*«at. 

t? * £ C £ *4$« £ T 6 x X t ) H t tf x ;l/ x * f )l 9 v 

m^mi ] «*i3~6<E>t>rh*ic*»i>-c. wibx 

*r;Wbfti$£. ^4M*»(c^$a$ifrfc< ;:££ 

©^fiX77iSo 

[ If *5 8 J SURE 1 * fctt 2 tcnmvxzTMt t 
I/. 5S?*;l/S^ffi{CJ:0tT5c£*1*ai-rSx^f- 50 
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jWtex;bx^f-;l/i*-77 h«£R*&©£iiWffi. 

filBxX7-;Wfc©m)Xg^/c»mifi£ UTtf ^ £ 

)im^mc «fc 9 fr 9 C £ . £ f 2. x x tM t V x 
jl/xaf-***? h*£Jft»©£fi££?£. 

1 0 ] W*S 1 *fctt2 (cffi»©x*?-;Wk 

r. 

HUlBx^f-;Hfc • ? 7 7 Mfc**©#arFt\ fc*x;l>x 
j£3ttTtT5e£*^£**£**^MfcKx;i,x* 
[11*51 1 ] I#*>S8-1 0©^-Tti*HCte^T, 

[i»#S 1 2 ] lt*3S8 - 1 1 ©H-nirfPfCfcOT. 

fem. aWt*3R©C>-f ftfrfe* 1 «*fc» 2««±B 

77 H»O^^S. 

1 3 ] M$88 - 9 • 1 1 - 1 2 ©C>-rtl*> 
ftrlB7ix*^S^iS*ffflBb-;l/xxf^* 
^ -?-£?§$£ LTSSiKS^ctj: Off 5 Ci*W»i^ 

m. 

[I»#814] 11*318-9 • 1 1-1 2 ©(.»■**#!*> 
mt S**W«KffiK*-C. ?§«S^«c J; <3 ff 5 C £ 4# 

[»*« 1 5 J M*38 -9 • 11-12 ©H-ftlfr 
•5C£4#ffi[£-r5x^f-;Kbt'x;l,x^7-;l'^77 I- 

c»*3Si 6] w*s8-i 3©t»r*i*»«:*»t>r. sr 

lay 5 7 h {t«$©7 ix#;bS£©S^£tS-C3fc£-r£* 
£ -f 5 C £ 4#S[£ -J" S x * fJWfc t-;bxx f 

;^77 bw.G$m<D$}8,im. 

-^-X-i< 'J v-©^»*?tB— S»*J. t#*^ 1 *fc»2 
KSJKOi^fJWt^?? f-{b®»r»^$^, BJfftt 

£ iTS^ii4«av/sfcB7 -f 7-*sge^$^ 
r ft h c £ 4#S5:£ -f 

[I»*«i 8] l»*Jli 7{cfet>T. mflB^-x^y 



i a $ tc b 2 aw±# iiif? § ft s t £ i -T s nj 

[0 0 0 1] 20 

Axxf j^7 7 M^wswoMm »x* 

[0002] 

[f£*©$ffi] ifi*f8Wra«#lt»s*i*itir, 

[0003] mjg.x.xf-Mum*v->\>tr 

77 Ht»f©Mi#Mf JStS47>M77X 30 

[ 0 0 0 4 ] ft*. :*!M8®ftiHttK*fflft&IHK5 

*.$fc©t?tt&t»#, UTTB©J:5&*>© 

[0 00 5] XZ7-Mm®<Dffltb-Ctt, USP5 3 
67 06 7. PCT/US92/02003f^40, 
ftfcfr, ^5 7 HHRtt©M£ l/Ttt. **5B¥5 - 1 2 5 

10 1^, &c>' " A New Bio-degradable Plastic Mad 
e from Starch Craft PolyCmethyl Acrylate ) Copolym 
er " (Jouranal of Applied Polymer Science, Vol .2 40 
2, 459-465,1978) ^#*&„ 

[0 0 0 6 ] 

[0 00 7 ] *©fflfitt. Wgx*7-;Wb$«H>t'-;i< 

^7 7 hftjB»*ffiffll/fcJ5S^f n ^ </SJ&& • 7 4 hi* 

• is- r ■ &rS<*£m5. ) Kot>r. #|gf»#6#. 
•ttK»tffofclS*{cJ:ft«. Tf3©£n< ■?**£«! 
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[000 8 ] O^n^KJ^fiSOfcW^Kfel^. Sfe< 
ck 5 £ 1/ tc 0 . $ fc$mj»J D a D £f# J: 5 £ T S £ £gte 

[0009] vmastt. < . BP 

JB*tt*iW < . W*tt • WiStt • • 

mi*. 

[ooio] *mim, ±bbr:*a,*»*t . i&^s^c 

L fc*£(C *}(, > T . ojmWMZ&t tc tt*WB3£ 

#nwt£© «> coiummc *» & n s mmm#Rv* © 

[0 0 1 1 ] 

[iB»&IKfcT3fc«>©#&] ±fa§SS 

* S cc . IW$^flmflg©imi8KttS 
* b fcIS* . T82«*S© x * f ;M 1 t' =- >i x * y )i 

[0012] (i) W*JHi~2«:««i^^;Wte-A 

tx^x^fJl'©^77 MttffcSftTlr -3 
T. fjvlSx^Hb©*^!^ K«»2~l 8©es?o 

• 7ltfnj»ffiKM. 5f#R*^l"K>Bia© 1 teW 2 

*s. 2-18 ©ISffi • ^gSffiJjgjm ^ 

#>K© 1 «S fctt 2 mU±fi>t>mtR 3 ft T I > S . *iS 

[00 13] (2) 11*^3-1 4lC%&XX7-Mt\Z=. 

ft*, ^x;ux^^;u*xx^;Hb^il/> #*WtS 

9Ci, M/XB0^77hM, f^;Ui^r;U€r 

[0014] (3) 11*5 15-20 ec«*HftBlffltt«flS 
fflfi£»i. ^-X^'jv-C^gps/cB-SP^, fl*5 
1 $/c«2(cietS©x^7 i ;Wttfx;Ux^7 1 ;U^77 h 

/Sfcli? ^ 5-*»E^3ftria:iC £Sr*fiS©^i5S 

[0015] 

A. *^©xxf;WttxAx^7-;l/i'77 H^i8 
»B. «*W«c«. xxf-;Wbi^(c. ^'Jtxjux 
fW^77HtWj;jntl,>Wt*-9t, x^f 

jWfc©»i6B»«. ^^2- 1 8 <D®m ■ ^mmmmm. 



omm ■ T-mmmm, ^mtm^m<D 1 m$ tea 

[0016] BPfs. x7;f;WI:f-jUx^r;U^77 f- 

[0 0 17] 
[it I] 

? 

0 - C - R i 

Starch 

"^0 -f C-C -hr H 
I I 
R 2 R 3 

[0018] CC-C Starch: 
R, :^»1-17 (MSK«l-7)©rm 

R, : 7K*S/c(JT;l/+-»l/S 
R 3 : OCOR, . COOR, 
R< :JSW«1~1 7 (MS L/<«1~7) ©7;U*;U 

frfc, R t . R< fcteWST^+^giUTW:, 
• x^;u • fju • • • Kf->;l/ • * 

iLr«^>^ju • p f^MJi- • *s";jmj*. ^-n^ 

[0 0 19] (i) jifir. i^f;Wt©t»S (DS) « 
0. 1-2. 8 (S£0<«0. 5-2. 5)-e*<3. 
sjoj t'xji/xxf-;KD^^-7 Mb*5 3 5 0 wt%kTF (S 
*L< i*5~4 5vrt%) 

[0020] CCT, x^fvbg&Ktf, 0. i*$tr 
«W±-/Sff«0«CB!(#^^«<, 2. 8£ 
j8;iS££#Mtt©3$#iI< 

[0 0 2 1 ] «7 Hb$#5 Ovrt%£jgix. 
tt©jl3#jI<&S. 

[0 0 2 2 ] B. ±iaJ.^f-;Ktt'x;UiXf^^^7 
h*£W»©£0WS;K. «KIE3£Stiai»*J. TIE* 

[ o o 2 3 ] bp%. ^mar&bJimz, <s>^tmi 

b*x;bxX7^U£x*7-;Mbtt*£U #*W1$?§ 

$/£©£^gfc«gg|5£-<r£ &©-?#>£. 
[0 0 2 4] i^T-Mtt-^xxf-;^^? hS£M 
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it ■ mmmit •mpj yitztxititim®, m*. 

[0 02 5] ttc, xz^MtRV??? hitlt. 

6£5fc«:bT4><fc< . ^77 Kt^xxfjWt, xxf 

MWlV^V Yitm'fcMxm, 36CC«> rfjj£©XX 

x*r;HbL,r*>llt>. Vv7Yit\t. #v?V 
io >^ffir*o-c^^c^ 

[0 02 6] §6«C. x^f-;Ht- ^77 Mb£*©# 
&Tt\ tiAiXfA^, x^-r^b- ^5:? Hbl* 

Kfrnfetp-cvvyvim, m. ■ ■ Kiis 

^g-TK > ^©$$3^lftKx*7vWb£tT 
[0 02 7 ] (2) x.^TMmMtLX(D^^)ls.Xf 

20 -s, ^?)mmmmn &zmz.z> uwmnmt 

VZX (7 0%«±) MSL/C^ 
[0 028] J|fl«|K». T!e©6©£^-C£ 

[*3«xxf-;us^f[©m) . -ene©^. «f(c. ft 

[0 029] (DH^fc'x;U (C2), "/a 
;KC3), ^^>Kt*xjU (C4), *7"a>Kt'x 
30 ;U (C6) . #7'y;l^t'x;U (C8) . 7^J>8t* 
x;U (C 1 2) . A;R?>ft'x^ (C16) , Xf 
T 'J >ftf x;u (C 1 8 ) #©^?a ; ^/c«, 7i"JJl- 
@$h*x;l/ (C3) . 9 xx F>IK^ (C4) , >fV^ 
a h>gftx;b (C4) . ^U-Y>Kfcrx;U (C 1 8) 

©Slfit'xJK P ^;i/SS#BJt-;W?©5?S 

[ 0 0 3 0 ] (3) ^7KW«^©-^©^»«> t'x;U 

40 [0031] c©ii^«. nmxmctsvmwj:®!® 

fi^ffl L/cx^f ;W bSlBCC C > "C . C © <}: 5 

[ 0 0 3 2 ] C©!!g«©ii^, fi^fifb©P/3± 

aiftSi>*t'xjUxXrJl/©SlfcS!)$*5|S]J 1 trilS0U 

b-x^x^f-;U^tt (Jn^jgH!b/c^©?r$ 
«f. ) ©fcrofCRg^nSiifcCC, ^TOSfc^-tt 

[0 0 3 3] C MCi&mx t S t-Jl/XXfJl/i LT 



(5) 



7 



[0034] (4) im^mmoymommt. m& 

[0 03 5 ] t*r.;Ui^7-;U©SH(ci6t>n-r. SfE 
-;kx*?-;K&£«S8E± UT&ffl-fSii^CctbL-C, 

[0 03 6 ] C©»^©#*W««SRi OtB, (Pt- 

(dmso) . y> 10 

5 K (DMF) , £ V ^ >^©»?§&?tt 
©ffitt^ffi. Xtt. OSffllx^^ • 7* H>tW>i*t&# 

[0 0 37] WC, DMSO, DMF , t«JJ?><f©» 
!»?tt©#*W*i?§$#. SI&SWs. SI5©^-14© 

u>. 

[0 03 8] (5) x^f-MbWii 0 TB, TEWR© 20 

o«w«'ii|(i5««*-cK«'r«ffli©*iwi«aw t / 
o\ (3i7 5^t^i, ©ssp©^-fn*^^jitRurffi 

Hv-y. p hjn>^*>ly-jfft£®r jm?'J 
SJRftMfttt : *aWt^<y fA, *BMb*^f •> a^© 

[0040] ®Vjt?)\,T 5 /f'jy>, i?x*;l<7 5 

smwmoTi sits®. 

[004 1] ON - h Vjiffr-N-y'U b";l/T>*- 
[ 0 0 4 2 ] (6) ±SH&«tt««. WSKIROr. 

[0043] *»{ctt«4^«3if zmmmm&t l 
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[0044] (7) x*7^bCCfctf-5£j£fig&#{J, 
«FK«3£3tifcl,»#. fflfit. 3 0-200'C, SJ£3»* 

©ji«i*>&3*L<tt. 6o~i 5 0'ci-r^. 
[0045] fle3j5©i«ii{*«*«re-r &Rj6«c*»i»r 
». WMom+mit (jn*#»> *sks«t?. 40 
°c«T©ag^#^'8ffl <* tvc i > fc# . tr^juxf^ 
fcffiflTr ^©BlfiWift^Jtft. ztih&nn 

[0 04 6] xxf-;Hbi**iur«ffl-r€.f-;uxx 
f-Ju©ffiffl*{cHLT«. IM«R»l*;Hc#b. 1 - 
2 0flH:;l/£b. «fc«3jf?*0<tt. s^te^i/tr 

s. 

[004 7] Ztc3.Zr-Mtfm<D&mStt> SI?!?. *t 
*«HlK*M3fc 0 1 - 3 0 %£f 4. 

[004 8] <B-2>^57 Mb: 
(1) Mtf«£LT©t'-JUxXf-;U«> ±IS© 

ccttjitT, 7i";^ixxf;k y^i"jji/iixfA 

[0049] bmt, «B«y jpftowis* 
7cB^ig©^-rnriTor^«fc< . seta*, tot© 

[0 0 5 0] (2) ^^^JUS^-ftibTB, 

■r *#*#«K8«wirfr 5 ©7K* rtf 5 mm- » 

[005 1 ] CCT, 5i6&frtt. iaffi©W»i^7 h 
fbB#©£#K:J»:f£. 

[00 5 2]MxB, %#«£©*§£. Mt^v-t 

tcjR»%ai^. *^^^-^if--«T*^-{bofc^. 

1 0 0 5 3 ] ®WM£<D®£> SMDMSOW 

[0054] sm&otte. m®tmjz&<D7kvz ? 

[0 0 5 5] (3) 9^*;l/«^M«8WtLTH:, «fKIS 
jesti<ci>3Ji. «^TJU*'J. ^TJ/JUaBMbft, ^ 

fflrts, ^«WJCB. iilttS^©*!^, fiKK^'J^ 
Jk jteS^T>' : &^7A^l-, !igSS^©l©^. «n 



(6) 

9 

-c. mc, a«t«*y>A. awaKr mm 
as. *ra^t^v-ro. 1-20. o 

[0 0 5 6] 5y*A«^W«MW4ftfc. 

it/t, mm*8^J3*i*-c(cjrj-5£«©*«wfc» 
stf/xiittiHSfc u < »Kiwa«:ffifflf s c t t>mz 
w». *oasfti*B. am. *ffi£*y^--eo. i - 

2 0. 0%if 5„ 10 
C. *^©tfe^jS^%^-$-2,^Bj»«lfllffl)atI«, 
- X # y v- ©£gR £ fctt— SB**. ±12 x X f - ;Hfc t* 

■c^wttBiaiflijac;/*fcB7 a tixtt 
sei*a#w*/jSfrs. cc-c, ^-x^y-?-* 

OlXf'JMtf^JH^^^?? h »£»»©&¥ 
B. 5~10 0wt%. S£0<B, 2 5~10 0wt%£ 
T S. ^rfflJPJOK^fiti. MS. 0 - 6 0 p h r . mt 
L<«3 0 ph r«Titi. *fc. 7 -/ 
It IS, 0-200 phr, ajKtt0-150p 20 
h r 

[0 05 7] (D^-^'n-ilWfiWtt- 
B. x^f-;l/&Cf/XBx-f;U«jS«Sf#«t. SO*. 
7;i^-;k Ko**'y trx;uxx7-;k t¥#>e> l ttSfc 

©iSI^-g-c^j, sPV f ^;l/x^f jWSW'Ofcfxji/^y'v 
tfy^u? >, tfyr^+uz/tf+s/F. so'. 30 

U>^?;U77^-;u-hftS^ft. ABSttffli, X=F 
[0 05 8 ] AtWKa, 

1?. tf'J7S^-K !ifJtFa^^u-K #y 

[0 0 5 9 ] -fe;H3-X^3f# : KM-feiHa-;*. t F 
n + y-fe^a-x, ^?;L-^"+->T;l'+^-te;Un-x^ 1 , 40 
[0 06 0 ] # y t-x^xxf ;u : * y»»tr-;k 

V7i"J Dx h y;U, #y^x;L,#.iU.Ky'-Jk #<)T 
[0 06 2 ] b*x;U^>;v- (^ytXjU^fMI 

<) :i&ffctrxjk *';x*u>. 

[0 0 6 3 ] *yr**U>**J/F : tfyx?-^* 
[ 0 0 6 4 ] (2) S^fi?ttW^Ji LtlJ. 7 *;U$x so 
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**?wriwbw. x#*j/?t«w. sotbhpwwe 

[0 06 5 ] gttWKtt. 

7?J«xxf*:^?;l/, i?x?Mk i7:/?;k y 
* y- ?\>H£©y- iol>$xX7\>l\ x^;l/7£ 'JA-x*;!, 

J!M-&Slgxx : * U >K 7**. * 'J -b 

7jfS*j^>ixxfA : h »; » t-mh')*?? 
n, t yx?u>yy n-ji/^></x- 

JIIWKxX:r;Ht2gft : X-?D-^t7^7tf- 
k yxfl/yyja-rt'^y'/x-l-xtyixx 
: r-tz^.'l'yw--;!'^ ?-;k T-fe^^d'x^K 
hjxw, M;r-fe^>. h'J7aW->. y7t 

J^+^fflffl : x#*Mfc*Stt. x^+MhbW 
ri. TJi-^xtf^xf 7U- Hf 

yxXf- ^ 

(3) "R«S*«M9W7^7-*fc«35 

flawrttw? ^ *>6 1 mt tea 2 «y±*Jji9?0T«fli 

[0 06 6 ] JlftWCCB. 

ii»7^ 7- : tuit, m<t?z>. 

x. wvw, •jt-^rxhtYh, #a©i";* 

[0067] m'smn?-:*>\'V-xmm*>® (» 
1. 37 h>y>>-. /<#x 



D. ffljft : ±!2*l6BJ©xXf ;Wfcfx;bxXf 
[0 0 6 8 ] (l) x^x h^^-. +-cx K a-;l/, 

[0069] (2) is. k 7^jk, tttmvta 
xjcffiffltr, 5U-b«fi. ^xiin D a ^f#?)o 
[0070] (3) mo>m&xm<o^-rtifr<D$m-cmm 

[0071] (4) ^»ffi©»jtig©i,»rn*>©a»"c 

[0 0 7 2 ] (5) *#Kxv;biy 3 >ffcLTffiffi-f5. 



(6) WW. JffflU h7>*7r-. JBMJ 

[0 0 7 3] 

[369!©{m gftg] ^^©xXrJMb. 4^7 Mb 

i >t . pjwu©&ie££ fc«^«lB£r^ D D D Kji/mb 

14) *SStcf94Ci*S"C*. 03&»fc. ^fiKflfflib 
U<;l/©>W^T*JttfcgSK:f#6*-ia. 
[0 0 7 4] ■€■ LT> ±Ett»KflIitr (-g|5»f S 

1 ) ^^©IfcWCWl OK£Lfc©fc©*»gJHCfl 

6ft&. 

[0075] 2 > mo < xmmmifi. ♦frsccisas 

[0 0 7 6 ] 3 ) J»piaS4ttMgfflfi»ftK:*5t»-r. 7 ^ ii 
Afb 2 BP*>. «JII5*tt*£^lJWS£©tbl£ 
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* [0 0 8 2] A- 1. X-ZT-Mtf-JlX-Z-rJiy?? 
[Uttffll] 0lKij*-r*K&K:<fcO. 7 t-itZSn 
x^^JHbfxjbx^^l/^^^ hS^^*IB«L 
[0 0 8 3 ] [HJteW2~4] H2K^r«5Er«:J:0. 

10 I«L7c„ 

[0 0 8 4] [SSSW5] H3K^-r*WKJ:D. ^7 
7 Mb£i^ex;u*yv-£m>T%tffi£{tJ:»nT 

[008 5] [XtfeM6] H4K^r*E&KJ:0. 
7 Mb • i^f^ftiti^tyv-^fflOt*© 

ffMb-ctfo-cxx^;Wbt-;wx^^^77 h*£ 
[Jt«W l ] H 5 K^-m£K «fc 0 . ->"n 



[0 0 7 7 ] 4) mc<mm<09mWji»mtK.m± 20 ;i^v-£m>Tx*^;i/fti^£STOt,fc. 



Lfc 0 

[0 0 7 8 ] 5) («: jr**, 

[0 0 7 9 ] 6 ) «ffi^ n a D Oft tf3Mfe*Ttf. oj^tt 
[0 0 8 0 ] ttt6©3f#tt. *t&©7Ao-jMfckBt 



[0086] [jt«W2 ] me Kin-m^K J: •) - KM 

tr - ju-t ;7 - ^ zmnms v tt ? v itwrnzi® 
mute 

[ 0 0 8 7 ] a - 2 . jjB&mtft mmvMMbtc 

[0 088] (1) i/77 MbmS* : jB©©*««{cx 

zm&m 



: ^7 7 hS£fl#K, «^SI6 



6 KB, k i ^ £©»f&r ;u 3 - JUS *»S©M»£«: 
[0081] 

wtk, wje^^fflfg-rs^feK, it 



J: 9 3 ft 6 * l> it® b* x ;u * * >; v - ©£ft K *f 

(3) B&g : »S*(D^3-W;^ hK#£*S£ 
r©2. 3. 6t4©KJ£tt*»S©5 5. i'ftrctttfx 
xf^*g^K^o/c^-rfi|^ 0 B»K3#±riefc 
ofctfls ( 1 0 0%) . 

[0089] 

mi] 





1 


31 
2 


f 

3 


s 

4 


m 
5 


6 


tfcl 
1 


2 


mm.% 


12.2 


15.4 


24.4 


19.7 


4.S 


17.0 




18.0 


a s 96 


8.5 


6.1 


18.0 


38.5 


15.5 


35.9 




28.7 


(DS) 


1.63 


1.91 


1.34 


0.8V 


1.66 


0.94 


2.2 





[0090] B-i. ratfl: <*) 1 0 omcML. a]mm (x*)i7$ yjuwy 
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[Obj ective] When it formed in molded article etc, putting with 
non-compounding or tracecombination of plasticizer be able . 
to acquire necessary flexibility andthe toughness of practice 
level easily in molded article, furthermore, thcwater-RELATED 
property of practice level must offer starch derivative which 
thingeasily is acquired to molded article. 

[Constitution] Wim esterification, starch which grafting of p 
oly vinyl ester has done. As corresponding acid of 
esterification, carbon number 2 to 1 8 saturation * unsaturated 
aliphatic acid,it selects from one, two or more kinds of 
aromatic carboxylic acid As corresponding acid of polyvinyl 
ester, carbon number 2 to 1 8 saturation * unsaturated aliphatic 
acid ,it selects from one, two or more kinds of aromatic 
carboxylic acid 

[Claim(s)] 
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[Claim 1] With esterification, with starch which grafting of p 
oly vinyl ester has done, 

Corresponding acid of aforementioned esterification, carbon nu 
rrber 2 to 18saturation * unsaturated aliphatic acid, is selected 
from one, two or more kinds of aromatic carboxylic acid, 

Corresporiding acid of aforementioned poly vinyl ester, carbon 
number 2 to 18saturation * unsaturated aliphatic acid , is 
selected from one, two or more kinds of aromatic carboxylic 
acid, 

Esterification vinyl ester graft polyrrerization starch which den 
sely is made feature. 

[CIaim2] In Claim 1, degree of substitution (DS) of aforementi 
oned esterification being 0. 1 to 2.8 ,the grafting ratio of 
aforementioned poly vinyl ester is 50 wt% or less and 
esterification vinyl ester graft polymerization starch 
whichdensely is made feature. 

[Claim 3] With method which synthesizes esterification vinyl 
ester graft polyrrerization starch which is stated in theClaim 1 
or 2, 

Designating vinyl ester as esterification reagent, using esterifica 
tion catalyst in nonaqueous organic solvent andreacting with 
starch it does, aforementioned esterification, densely itmakes 
feature, % synthetic method of esterification vinyl ester graft 
polymerization starch 

[Claim4] In Claim 3, when aforerrentioned vinyl ester is liquid 
(Those which heating and melting are done are included. ), 
said vinyl esteris used as aforementioned nonaqueous organic 
solvent synthetic method of esterification vinyl ester graft 
polymerization starch whichdensely is made feature. 

[Claim5] In Qaim3, aforementioned nonaqueous organic solv 
ent, 

Organic solvent of .circle-1. starch solubility, and/or 

With .circle-2. starch insolubility , organic solvent of vinyl est 
er * starch ester solubility (conpatibility), 

Synthetic method of esterification vinyl ester graft polymeriza 
tion starch which so is and densely makes feature. 

[Claim 6] In any of Claim3 to 5, aforerrentioned esterificatio 
n catalyst, 

Transfer catalyst between hydroxide and/or mineral acid salt or 
carbonate and .circle-2. dirrethylamino pyridine or other 
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organic layer of metalwhich belongs to Group 5 in .circle- 1 . 
Periodic Table, and .circle-3 . quaternary amronium salt or 
other amino compound , theany and others of each group it is 
selected synthetic method of esterification vinyl ester graft 
polyrrerization starchwhich densely is made feature. 

[Claim 7] In any of Claim 3 to 6, synthetic method of esterific 
ation vinyl ester graft polymerization starch which 
impregnatesthe aforementioned esterification catalyst, 
beforehand in starting material starch and densely makesfeature. 
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[Claim 8] In synthetic method of esterification vinyl ester graf 
t polymerization starch which is stated in Qaim 1 or 2, 

Synthetic method of esterification vinyl ester graft polymeriza 
tion starch which to designate vinyl ester as grafting reagent, 
doesthe aforementioned grafting, with radical polymerization 
method and densely makes feature. 

[Claim9] As it does, in Claim3 to 8, aforementioned grafting, 
as preprocessing orthe postprocessing of aforementioned 
esterification with vinyl ester as grafting reagent itdoes with 
radical polymerization method , synthetic method of 
esterification vinyl ester graft rx>lymerization starch which is 
made feature. 

[Qaim 10] With method which synthesizes esterification viny 
1 ester graft polymerization starch which is stated in theClaim 1 
or2, 

Under existing of water, reacting with starch with vinyl ester,as 
esterification * grafting reagent, it does, aforementioned 
esterification * grafting densely it makesfeature, & synthetic 
method of esterification vinyl ester graft polymerization starch 
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[Qaim 1 1] In any of Claim8 to 10, with radical polymerizati 
on initiator, as cocatalyst, hydroxide and/or mineral acid salt 
orthe carbonate of metal which belongs to Group 5 in Periodic 
Table areused synthetic method of esterification vinyl ester 
graft polymerization starch which densely is made feature. 

[Qaim 12] In any of Qaim 8 to 1 1 , radical polymerization ini 
tiator is selected, alkali persulfate , the diacyl peroxide , dialkyl 
peroxide , azo compound and cerium initiator , any and 
othersof hydrogen peroxide one, two or more kinds synthetic 
method of esterification vinyl ester graft polymerization starch 
which densely is madefeature. 

[Qaim 13] In any of Qaim8 to 9 * 1 1 to 12, synthetic metho 
d of esterification vinyl ester graft polymerization starch which 
does theaforementioned radical polymerization method with 
bulk polymerization with aforementioned vinyl ester monomer 
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[1***1 8] 7(CfcLvC. HfJfB^-X'-K'J 

, tK'J t*x;u7;u3— ju. tH'J t'-JUXf /UCDS¥*6 
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a$ fc I* 2 «w±*<s«? * *i * c t t r *» rtib 

CIS*H2 0] M*ai 7-1 QflH^tliMCfcHT 

«i7^-, at/ft**?* 7-ai*rti.fr&fri 



asthe solvent and densely makes feature. 

[Claim 14] In any of Claim8 to 9 * 1 1 to 12, synthetic metho 
d of esterification vinyl ester graft polymerization starch which 
in nonaqueous organic sol ventwhich uses aforementioned radical 
polymerization method, for aforementioned esterification, 
itdoeswith solution polymerization and densely makes feature. 



[Claim 15] In any of Claim 8 to 9 * 1 1 to 1 2, synthetic metho 
d of esterification vinyl ester graft polymerization starch which 
at underwater,does radical polymerization method with 
suspension polymerization and densely makes feature. 

[Claim 1 6] In any of Claim 8 to 1 3, composition in product of 
homo poly vinyl ester whichoccurs with competing reaction of 
radical polymerization at time of aforemsntionedgrafting 
makes 45 wt% or less, synthetic method of esterification vinyl 
ester graft polymerization starch which is and denselymakes 
feature. 

[Claim 1 7] In thermoplastic resin composition which possesses 
biodegradabihty, 

Thermoplastic resin composition where all or part of base poly 
mer, is formed with esterification grafting starch whichis stated 
in Claim 1 or 2, bicdegradability plasticizer and/or filler being 
combined as secondary material, becomesand densely makes 
feature. 

[Claim 1 8] Polymer which is nixed to esterification grafting st 
arch in Claim 1 7, as theaforementioned base polymer, ester 
and/or ether starch derivative , and respective biodegradable . 
polyester ,the one, two or more kinds is selected from group of 
cellulose derivative , poly vinyl alcohol and the poly vinyl 
ester thermoplastic resin composition which densely is made 
feature. 

[Claim 19] In Claim 17 or 18, as aforementioned biodegradabil 
ity plasticizer, any and others of the phthalic acid ester , 
aromatic carboxylic acid ester , aliphatic dibasic acid ester , 
fatty acid ester derivative , phosphate ester , polyester 
plasticizer , the epoxy plasticizer , and polymer plasticizer one, 
two or more kinds is selected thermoplastic resin composition 
which densely is made feature. 

[CLaim20] In any of Claim 17 to 19, as aforementioned filler, 
any andothers of natural inorganic filler , natural organic filler , 
and synthetic type filler one, two or more kinds isselected 
thermoplastic resin composition which densely is made feature. 
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[0002] 

[^*o^ffi] ifi^a»iani*<itit**i-&*T?. #*i<o 

[0 0 0 3] Z<D*T\ iSgx^x;HbSSt»^t*-;uy 
■ v-7 I - H r 4 a » t f I * ft £ ti T L n « o 

[0004] ftfc\ *gig;a£Bjtt(=ii»ft&fev£.5 

[0 0 0 5] X XT )l<it ffifttOm tLZlt, USP5 3 
6 7 0 6 7. PCT/US9 2/02 0O3|^U > 
ffi7?. ^77 MbKf#<£>#)£ LTIi, «IB¥5-1 2 5 
101?, Si; " A New Bio-degradable Plastic Ma 
de from Starch Graft PolyOnethyl Acrylate ) Copol 
yiner " (Jouranal of Applied Polymer Science, Vol. 
22, 459-465, 1978) m&<&&<, 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention novel esterifica 
tion vinyl ester graft polymerization starch and its synthetic 
method , regards thermoplastic resin composition which 
possessesthe biodegradability which uses said esterification vinyl 
ester graft polymerization starch 

[0002] 

[Prior Art] While recently environmental problemis debated, d 
evelopment of variousbiodegradable plastic (thermoplastic 
resin composition) is active. 

[0003] Among those, also proposition regarding high-level este 
rifled starch andthe biodegradable plastic which uses vinyl 
grafting starch or other starch derivative is done various. 

[0004] Furthermore, it is not something which produces direct e 
ffect oninvention characteristic of this invention As 
description below thing exists as public knowledge literature. 

[0005] As example of esterified starch, there is a United States 
Patent 5367067. PCT / U.S. Patent 92/02003, etc Japan 
Unexamined Patent Publication Hei 5 - 125101 number, 
thereis a and a "A New Bi o- deg rad able Plastic Ma def ro 
mS tarch Graft Poly(methyl Acrylate) Co polymer " (Jouranal 
of Applied Polymer (0032-3861, POLMAG) Science, Vol .22, 
459-465,1978) etc as example of other andthe grafting starch 



[0 0 0 6] 



[0 0 0 7] *<DJiEi3l±, i^gxXx^HbSJ^t*-^ 

»ttKJ«SfTofe|£*(=J::ril*. TKOUK-e&Ztm 

[0008] a)/s»a*i=»jaLfc»^i=fc^-c. m<m 
T-»it©»R*ft*<Diaa*5itiecr) . 



[0006] 

[Problems to be Solved by the Invention] But, if these inventor 
s knows, example where biodegradable plastic which uses the 
starch derivative in, is utilized and is marketed is not 
experienced 

[0007] Reason concerning (It is molded article * film * sheet * 
foam ) such as high-level esterified starch and molded article 
whichuses vinyl grafting starch, these inventors, according to 
result of doing property test ,as though it is a description below, 
is presumed that is. 

[0008] When it formed in .circle- 1 . molded article etc, putting, 
toughness of practice level it israre easily. When, in addition it 
tries it will try to obtain toughness of the practice level to 
obtain flexibly molded item it is necessary to combine 
plasticizer tothe large amount (large amount combination of 
plasticizer causes deterioration over time or other problem of 
strength decrease * property). 
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[0013] (2) »*a3~i4i:«ixfjnbe= 
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[0009] .circle-2. molded article etc is easy to receive influence o 
f water, namely.the impression aqueous is high, those of 
practice level is rare in propertyunder water resistance * 
moisture resistance * water repellency * water vapor 
permeation resistance or other water environment. 

[0010] As for this invention, Considering on description above, 
when it formed in molded article etc,putting, with non- 
conpounding or trace combination of plasticizer be able 
toacquire necessary flexibility and toughness of practice level 
easily in themolded article, furthermore, it offers starch 
derivative and its synthetic method and thermoplastic resin 
compositionwherc those of water-RELATED property of 
practice level are acquiredeasily in molded article densely it 
makes object. 

[0011] 

[Means to Solve the Problems] As for these inventors, in order 
to solve above-mentioned problem, as forthe result of doing 
diligent effort in research and development of starch-based 
biodegradation resin, it thought tothe esterification vinyl ester 
graft polymerization starch and its synthetic method and 
thermoplastic resin composition of below-mentioned 
constitution 

[00 1 2] ( 1 ) As for esterification vinyl ester graft polymerizatio 
n starch which relates to Claim 1 to 2, with esterification, with 
thestarch which grafting of poly vinyl ester has done, 
corresponding acidof aforementioned esterification, carbon 
number 2 to 1 8 saturation * unsaturated aliphatic acid, is 
selectedfromone, two or more kinds of aromatic carboxylic 
acid, corresponding acid of theaforementioned poly vinyl ester, 
carbon number 2 to 1 8 saturation * unsaturated aliphatic acid , 
is selected fromtheone, two or more kinds of aromatic 
carboxylic acid, constitution is designated as all or theprincipal 
part, densely it makes feature. 

[0013] (2) Synthetic method of esterification vinyl ester graft 
polymerization starch which relates to Claim 3 to 14, .circle- 1. 
esterification,designating vinyl ester as esterification reagent, 
using esterification catalyst in nonaqueous organic solvent 
andreacting with starch it does, and/or .circle-2. grafting, it 
designates vinyl ester asthe grafting reagent, is done with 
radical polymerization method , it makes all or principalpart of 
constitution, densely it makes feature. 

[0014] (3) As for thermoplastic resin composition which relate 
s to Claim 1 5 to 20, all or part of base polymer,is formed with 
esterification vinyl ester graft polymerization starch which is 
stated in Claim 1 or 2, biodegradability plasticizer and/or filler 
beingcombined as secondary material, becomes, densely it 
makes all or theprincipal part of constitution, densely it makes 
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[0016] IP*.. i^fWkt"=;nxfW"77 l- 



[0015] 

< detailed description of means > 

As for esterification vinyl ester graft polymerization starch of 
A this invention, in basic , with esterification, with thestarch 
which grafting of poly vinyl ester has done, corresponding 
acidof esterification, carbon number 2 to 1 8 saturation * 
unsaturated aliphatic acid, is selected from one, two or more 
kindsof aromatic carboxylic acid, corresponding acid of poly 
vinyl ester, carbon number 2 to 18saturation * unsaturated 
aliphatic acid , is constitution which is selected from one, two or 
more kindsof aromatic carboxylic acid 

[0016] Namely, esterification vinyl ester graft polyirErization 
starch is something which is shown with below- 
mentionedstructural formula. 



[0 0 1 7 ] 
Hbl] 



0 
II 

< 0 - C - R i 



-0 -f C-C -hr H 



[0017] 

[Chemical Formula 1] 



[0018] ZZX' 



R, :K**1~17 (I$L<I*1~7) fl)7^^ 



[00 1 8] Here starch : starch molecule residue 



Rl : Alkyl group of carbon number 1 to 1 7 (It is desirable 1 1< 
7), any of alkenyl group and aryl group 



r 2 : #**fci*r;u*;i,* 

R 3 : OCOR 4> COOR 4 

R 4 : KXBl ~ 1 7 (g£L<li1 ~7) 0)7)l*)l 



R2 : Hydrogen or alkyl group 



R3 : OCOR4 and COO R4 



R.4 : Alkyl group of carbon number 1 to 1 7 (It is desirable 1 to 
7), any of alkenyl group and aryl group 



tits, R, , R 4 \z&<i$>7ns*)l>&t LTI*, tf-h 
■ urn, • zfu tf;u ■ zf=f-)v • ir^^fr • Kt->;u • x 

■\Z-)V ■ ■f?T--)\'%T<»T>\''r—)\>&m$: . 7')— ;uft 



Furthermore, benzyl * P tolyl * xylyl etc, each one can be liste 
d concretely with the acrylic * hexenyl * octenyl or other 
alkenyl group, etc, as aryl group with methyl * ethyl * propyl 
* butyl * octyl * dodecyl * stearyl etc, as alkenyl group as alkyl 
groupin Rl and R.4 . Among these, methyl * ethyl * propyl 
or other alkyl group especially is desirable. 



[0 0 19] (1) a*. xxfJHt«>11«E (DS) it 
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Ii?a;11±- ltJ}S14*fl)^14l-^#S)iS^SI< . 2. 8£ 

[0 02 1 ] Mb^#5 Ovrt%£Jg #8? 

[0 0 2 2] B. ±ElXfJHtt*-JHXf;^7 7 



[0023] ip%, mmtm^&it. iixtms. 



[0 0 2 4] iXTiHtt^I^T Jl^77 hB£58 
®*:h,&©W»fl>ttSxXTJMb ■ x— rMb ■ Skit • & 



[0 0 2 5] iAfMba^77Hbli, 4f% 

b£5tl3LT=t<fc < > ^7 7Ht«iXfJHt, ^Xx 
Mb«^7 7HtfffSi?fcy. Tr7!E<DXX 

T/Mbi»ft*fciie=jnxf;^77 Mb»tt£, 

iXfHLTtfil<. ^77 Mtli. 

[0 0 2 6] iXf)Hk^7 7Hb$*0i? 

£3 (£ttfl6#IH) . 



[0 0 2 7] (2) XXf^tait LTOf-JHT-f 
LTI*. xXt;I>*»*R2~ 1 8 («F£L< lii* 
m»2~7) <DtO*, *a*fc(***«fflLTffifflr 



does with 0. 1 to 2.8 (It is desirable 0.5 to 2.5) , thegrafting 
ratio of poly vinyl ester 50 wt% or less (It is desirable 5 to 45 
wt%)with. 

[0020] Here, ester degree of substitution, under 0.1 irrproveme 
nt effect becomes thin, when itexceeds 2.8, biodegradable speed 
slow in moisture absorption * moldability or other property. 

[0021] When grafting ratio exceeds 50 wt%, biodegradable spee 
d becomes slow. 

[0022] Synthetic method of B. above-mentioned esterification 
vinyl ester graft polyrrerization starch is not linitedespecially. 
It synthesizes with below-mentioned method densely it is 
desirable. 

[0023] Narrely, this said preferred method, .circle- 1 . esterificat 
ion, designating vinyl ester as esterification reagent,using 
esterification catalyst in nonaqueous organic solvent and 
reacting with starch it does, the and/or .circle-2. grafting, vinyl 
ester is designated as grafting reagent, is done with radical 
polymerization method ,it is sorrething which is made all or 
principal part ofconstitution 

[0024] As starting material starch of esterification vinyl ester g 
raft polymerization starch, to low degree esterification * 
etherification * oxidation * acid treatment conversion * 
dextrin ofthose starch of .circle- 1 . corn starch , high amylose 
corn starch , wheat starch or other above ground stem 
unmodified starch , .circle-2. potato starch , tapioca starch or 
other underground stem unmodified starch ,the and .circle-3. 
processed starch which is converted, such as, the one or a 
plurality j ointly using, you use. 

[0025] m addition, esterification and grafting may do whichev 
er first, withoption such as esterification after grafting and. 
grafting after esterifiration,furthermore, commercial esterified 
starch or vinyl ester grafting starch, respectively, with vinyl 
ester asthe reagent grafting or esterification doing are good In 
addition, grafting is good even with coupling method . 

[0026] Furthermore, under existing of water, reacting with stare 
hwiththe vinyl ester, as esterification* grafting reagent, 
esterification* grafting also it is possible to do. After grafting, 
without passing by dehydration * washing * drying process in 
for example water dispersiontime, it is possible also that way to 
do esterification in continuous, ( Working Example 6 
reference). 

[0027] (2) oneorapluralityjointlyusingthoseof ester group 
carbon number 2 to 1 8(preferably carbon number 2 to 7), as 
vinyl ester as esterification reagent,you use. When ester group 
carbon number exceeds 1 8, reagent effectiveness becomes high, 
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[0029] ODft»tf:i;u (C2) , t°^->i§t*-;u 
CC3) . ^>lt'-^ (C4) . *^a>iSt*-;u 
(C6) . *^'j;u»t*-;u (C8) . 5^'J>»e= 

;U (C 1 2) , /\°;U5^>Kt"-;U (C16) , X^fT 
'JVKf-JU (C18) *«3!)tt»:*fctt. T^'JiVWt 

tf-;u (C3) , h>itt*-;u (C4) . <iV?u 
h>8t'-;i< (C4) » ti/-f>Bt-A (c 1 8) ^ 

[0 0 3 0] (3) ***ft»Jflt<D-*0!)»»Ji, t*-;u 

[oo3i] c<o**ii, *Hxai=£it«ftatt*tt 

[0 0 3 2] C tt#*ft<b<oi»jt 
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[0 0 3 3] ZttC«fflT-$-&t*x;uxXxJUt LTI± 
, llt«IBR©e-;H^f-;i/**lf«Ci:*<1?#*. 

[0 0 3 4] (4) ^?X#«li§^a)ffi!^»ffi«i±, SfSSS 
[0 0 3 5] Td-foZ-XT-foOmfflZb bfcftT , &J& 

- >n x r /u * mm. mm t l t« m t & * £k tt l x , 

lH]i|S$!^S«k-r5o 

[0 0 3 6] CO*^<0***«»«IEi:L-Ctt. (It*-^ 
lAfJI'Jvy ^ JU*;U**-> K (DMSO) , v/^ 
M^UATSK (DM F) , tfyi?>*©ai»»»tt<D 
ttl&fttt. XI*, ©gfi?x^/u ■ 7-tr h>5«>»»#*f¥ 



but the reaction efficiency decreases. In addition, in ester 
group carbon nurrber 2 to 7 range, being able to maintain high 
level in theaspect of reaction efficiency, (70 % or higher ) it is 
desirable. 

[0028] Concretely, below-mentioned ones can be illustrated and 
(Inside parenthesis number of ester group carbon number), 
amongthose, especially, vinyl acetate and vinyl propionate, 
are desirable fromtheviewpoint of high reaction efficiency. 

[0029] .circle- 1. vinyl acetate (C2), vinyl propionate (C3), but 
anoic acid vinyl (C4), vinyl caproate (06), vinyl caprylate 
(C8), vinyl laurate (C12), vinyl palrritate (C16) and vinyl 
stearate (C18) or other saturations, aliphatic carboxylic acid 
vinyl ester of vinyl acrylate (C3), vinyl crotonate (C4), 
isocrotonic acid vinyl (C4) and oleic acid vinyl (CI 8) or other 
unsaturated, 

Vinyl ester of .circle-2. vinyl benzoate and P - methyl vinyl be 
nzoate or other aromatic carboxylic acid) it is a usable. 

[0030] (3) Eirbcdirrent of one side of nonaqueous organic solv 
ent is when vinyl ester you use as theorganic solvent. 

[003 1] In this case, special solvent recovery step in purificatio 
n step becomes unnecessary. Furthermore , this kind of 
reaction systemis not adopted in esterificationreactionwhich 
uses conventional vinyl ester. 

[0032] In addition, in case of this errbodimsnt, preventing effe 
ct of molecular weight reduction and thereaction efficiency of 
vinyl ester improving, although it is desirable as vinyl ester 
islinited to those of liquid (Those which heating and melting 
are done are included ), it possesses somewhat 
reactioninhomogeneity. 

[0033] Vinyl ester which is stated in front section as vinyl ester 
which canbe used for this, can be listed. 

[0034] (4) Embodiment of other of nonaqueous organic solven 
t cannot use vinyl ester which is a reactant, as nonaqueous 
organic solvent when or, you do not use, is. 

[0035] Not to be restricted by types of vinyl ester, it possesses 
benefitwhose adjustment of reaction solution concentration * 
reaction rate is easy, when vinyl ester you use as theorganic 
solvent, while comparing, reaction uniformity is high, it needs 
separation and recoveryof vinyl ester and solvent. 

[0036] As nonaqueous organic solvent in this case, .circle- 1 . vin 
yl ester polar solvent of dimethyl sulfoxide (DMSO), 
dinx%lfoniBnide (DMF)and pyridine or other starch 
solubility, with or .circle-2. ethyl acetate * acetone or other 
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[0039] <rtfttv-y, ^nav, amtu 
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[0 0 4 0] ©v>^JU7 5y tf'JvX •JiWSy 
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starch insolubility , in addition, one or a pluralityjointly using 
polar solvent of vinyl ester * produced ester conversion starch 
solubility (However vinyl ester unreactive ), you can use. 

[0037] Especially, nonaqueous organic solvent of DMSO , DM 
F and pyridine or other starch solubility, isdesirable from 
viewpoint of uniformity of reaction efficiency and reaction 

[0038] (5) As esterification catalyst, transfer catalyst between 
hydroxide and/or mineral acid salt or carbonate and .circle-2. 
organic layerof metal which to Group 5 in .circle- 1 . Periodic 
Table of below-mentionedillustration belongs, and .circle-3. 
anino compound , any and others ofeach group selecting, you 
use. Among these, .circle- 1. is desirable from viewpoint of 
reaction efficiency andthe catalyst cost. 

[0039] .circle-1. caustic soda, caustic potash and lithiumhydr 
oxide or other alkali metal hydroxide ; sodium acetate , 
propanoic acid soda and P toluene sodium sulfonate or other 
alkali metal organic acid salt ; bariumhydroxide , calcium 
hydroxide or other alkaline earth metal hydroxide , calcium 
acetate , calcium propionate and P toluene sulfonic acid barium 
or other alkaline earth metal organic acid salt ; acid salt and 
hydroxide , sodium carbonate and potassiumbicarbonate or 
other carbonate of sodiumphosphate , calciumphosphate , 
sodiumbisulfite , sodiumbicarbonate , potassium sulfate or 
other mineral acid salt , sodium alurrinate , zinc acid potassium, 
alurrinumhydroxide and zinc hydroxide or other amphoteric 
metal. 

[0040] .circle-2. dimethylanino pyridine and diethyl airinoac 
etic acid or other amino compound . 

[0041] .circle-3.N - trimethyl - N - propyl arnmoniumchloride , 
N - tetraethyl ammonium chloride or other quaternary 
ammonium compound . 

[0042] (6) It impregnates above-mentioned various catalyst, be 
forehand in thestarch at time of production, when it is dense, it 
reacts in thenonaqueous medium which does not melt reaction 
and starch which designate the vinyl ester as medium, reaction 
efficiency inproving, it is desirable. 

[0043] As method of preprocessing which impregnates catalyst 
in starch, the starting material starch method of soaking in 
aqueous solution and solvent whichinclude catalyst. Method 
using kneader or other kneading equipment, of mixing aqueous 
solution and solvent and thestarch which include solvent. As 
for aqueous solution which includes catalyst, solvent and 
starchwith alpha conversion equipment of drum dryer or other 
starch to alpha methodof converting, various impregnation 
method such as aqueous solution and solvent and starch 
conversion to paste isimpregnated method which include 
catalyst are adoptable with thebatch cooker or continual 
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[0044] (7) Reaction temperature condition in esterification is n 
ot stipulated especially, usually, it is desirable from viewpoint 
of 30 to 200 °C and the reaction efficiency, makes 60 to 1 50 

°C. 

[0045] With object which prevents molecular weight reduction 
(hydrolysis) of starch at time ofreacting which uses 
conventional acid anhydride, temperature condition of 40 °C or 
below was adopted, butcase vinyl ester is used, because there is 
not a secondary forming ofthe acid, reaction line t> it does at 
temperature which is higherthan those it is possible densely, can 
increase reaction efficiency. 

[0046] It makes 1 to 20 tines mole, vis-a-vis starting material 
starch 1 mole in regard to usage of thevinyl ester which you use 
as esterification reagent, makes more preferably and 3 to 7 
times mole. 

[0047] In addition usage of esterification catalyst, usually, per 
anti- starch anhydridernakes 1 to 30 %. 

[0048]<B-2> Grafting: 

(1) Vinyl ester as grafting reagent can use those which are used 
for theabove-rrentioned esterification reagent, but also acrylic 
acid ester and methacrylic acid ester are usablein addition to 
those. 
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[0049] Preprocessing of aforementioned esterification or it is p 
ossible to do ttegrafting, with whichever of postprocessing, 
fuithennore, grafting doing theester starch of corrmercial as 
needed degree of substitution is good 

[0050] (2) As radical polymerization method, solution polyme 
rization which is done in nonaqueous organic solvent which is 
used forthe bulk polyrrerization and .circle-2. aforementioned 
esterification which especially are notlirrited, do vinyl ester 
monomer as .circle-1. grafting reagent as solvent and 
suspension polymerization which isdone at .circle-3. underwater, 
such as it is a option 

[005 1] Here, reaction condition corresponds to condition at ti 
me of common starch grafting 

[0052] In case of for example bulk polymerization, after homo 
genization making in polymerizing monomer with such as 
homogenizer including starch, temperature rise it does and it 
adds initiator andpolymerizes. 

[0053] In case of solution polymerization, in addition starch to 
in DMSO, temperature riseit does with 85 °C after conversion 
to paste , including polymerizing monomer, adds the initiator 
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and polymerizes. 

[0054] In case of suspension rxilymerization, it makes slurry wit 
h water of starchand predetermined amount, after emulsifying 
with homogenizer including polymerizing monorrerand 
emulsifier, temperature rise it does in this and adds initiator 
andpolymerizes. 

[0055] (3) As radical polymerization initiator, especially it is n 
ot limited, alkali persulfate , diacyl peroxide , dialkyl peroxide 
and azo compound or other radical generator can be used. 
Concretely, in case of bulk polymerization, potassium 
persulfate, arrrnonium persulfate and hydrogen peroxideetc, 
incase of solution polymerization, benzoyl peroxide , 
azobiasobutyronitrile and arrrnonium persulfate etc, incase of 
suspension polymerization, nitric acid second cerium 
ammonium, cumene hydroperoxide and acetyl peroxide etc 
can beillustrated respectively. Among these, especially, 
potassiumpersulfate , arnmoniumpersulfate , hydrogen 
peroxide and nitric acid second ^umanrnoniurnare desirable, 
addition quantity, usually, makes 0. 1 to 20.0 % with anti- 
rx>lymerizing monomer. 

[0056] Furthermore, uses hydroxide and/or mineral acid salt or 
carbonate of metal which belongs tothe Group 5 in Periodic 
Table with radical polymerization initiator, as cocatalyst, 
densely isdesirable. addition quantity, usually, makes 0.1 to 20. 
0 % with anti- polymerizing monomer. 

As for thermoplastic resin cortposition which possesses biodegr 
adability of C. this invention, all or part ofthe base polymer, is 
formed with above-mentioned esterification vinyl ester graft 
polymerization starch, biodegradability plasticizer and/or filler 
beingcorrbined as secondary material, becomes, densely it 
makes basic constitution Here, as for ratio of esterification 
vinyl ester graft polymerization starch in base polymer, 5 to 
1 00 wt% .desirably, it makes 25 to 100 wt%. blended amount 
of plasticizer, makes below 30 phr usually, theO to 60 phr , 
desirably. In addition, filler blending quantity, makes 0 to 150 
phr usually,the 0 to 200 phr , desirably. 

[0057] (1) Selecting one, two or more kinds from ester and/or 
ether starch derivative , and biodegradable polyester , the 
cellulose derivative , poly vinyl alcohol , and poly vinyl ester 
and group as polymerwhich is nixed to esterification vinyl ester 
graft polymerization starch as base polymer, uses densely is 
desirable. Furthermore, polyanide, polycarbonate and 
polyurethane or other condensation polymerization ones, vinyl 
monomer other thanthe poly vinyl ester, polyolefin , 
polyalkylene oxide , and biodegradability polyalkylene oxide , 
ethylene vinyl acetate copolymer ,the ethylene ethyl acrylate 
copolymer and ethylene methyl 7 acrylate copolymer , also 
ABS resin and styrene acrylonitrile copolymer etc arethe 
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[0058] Concrete, 

Biodegradable polyester : polycaprolactone , poly(lactic acid) , 
polyadipate, polyhydroxybutyrate and 
polyhydroxybutyrate ' < U Ajp7 etc. 

[0059] Cellulose derivative : Cellulose acetate , hydroxy cellulo 
se and carboxyalkyl cellulose etc. 
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[0060] Polyvinyl ester : Polyvinyl acetate , polyacrylonitrile , 
poly vinyl carbazole , polyacrylate ester and poly 
methacrylic acid ester , such as. 

[0061] Polyolefin : Polyethylene , polyisobutylene and polyp 
ropylene , such as. 

[0062] Vinyl polymer ( poly vinyl ester you exclude): vinyl chl 
oride, polystyrene. 

[0063] Polyalkylene oxide : polyethylene oxide and polyprop 
ylene oxide , such as. 

[0064] (2) As biodegradabilityplasticizer, any and others of ph 
thalic acid ester , aromatic carboxylic acid ester , aliphatic 
dibasic acid ester, the fatty acid ester derivative , phosphate 
ester, polyester plasticizer , epoxy plasticizer , and 
polyriErplasticizer one, two or more kinds selecting, uses 
densely is desirable. 

[0065] Concrete, 

Phthalic acid ester : Such as dimethyl , diethyl , dibutyl , dioct 
yl or other phthalic acid ester , ethyl phthalyl ethyl glycolate 
and ethyl phthalyl butyl glycolate 

Such as aliphatic dibasic acid ester : butyl oleate , glycerin mono 
oleic acid ester, adipic acid butyl and adipicacidnhexyl 

Such as aromatic carboxylic acid ester : trioctyl trirrellitate , die 
thylene glycol benzoate and hydroxybenzoic acid octyl 



Fatty acid ester derivative : Su cloth octa acetate and diethylen 
e glycol dibenzoate x ^ •> acid ester : methyl acetyl 
ricinoleate , triethyl acetylcitrate , triacetin and tri propio — 
> , such as diacetyl glycerine and glycerine mono stearate 

Phosphate ester : Such as phosphoric acid tributyl and triphen 
yl phosphate 
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Epoxy plasticizer : Such as epoxidized soybean oil , epoxidizati 
on castor oil and alkyl epoxy stearate 

Polymer plasticizer : Various liquid rubber , terpene and such as 
linear polyester 

(3) As filler, one, two or more kinds selecting from natural ino 
rganic filler or natural organic 7 -f , youuse. 

[0066] Concrete, 

Inorganic filler : Talc , titanium dioxide , clay , choke , lime s 
tone, calcium carbonate, rrrica , glass, diatomaceous earth 
and wall ground jp7 — f jp7 , various silica salt , magnesium 
salt , manganese salt , glass fiber and various ceramic powder 
etc. 

[0067] Organic filler : Cellulose fiber and powder ( derivative it 
includes. ) , wood flour, pulp, pecan fiber and cotton 
powder , suchas grain epidermis powder , cotton linter , wood 
fiber and'' 5 deposit 

D. application : As esterification vinyl ester graft polymerizatio 
n starch of above-mentioned this invention and application of 
thermoplastic resin composition,as though it is a description 
below, broad development is possible. 

[0068] (1) Itdoesfilmforrration and making sheet with such 
as extruder, cast, roll and inflation 
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[0069] (2) Using for paper , sheet, film and nonwoven fabric 
or other processing, you obtain the laminated product and 
paint product. 

[0070] (3) Adding with step of any of production step of paper, 
itgrants functionality to paper and paper fabrication product. 

[007 1] (4) Adding with step of any of production step of nonw 
oven fabric, itgrants functionality to nonwoven fabric and 
nonwoven fabric processed product. 

[0072] (5) Emulsification doing in underwater, you use. 

(6) Center-filled it does to be with injection , extrusion , blowi 
ng , the transfer and compression molding etc foam molding 
item obtains. 

[0073] 

[Action and effect of invention] Esterification of this inventio 
n, grafting starch and its synthetic method and synthetic resin 
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composition, asthough it is supported with later mentioned 
Working Example, when it formedin molded article etc, putting, 
with non-compounding or trace combination of the plasticizer 
be able to acquire ordinary state property (Drying strength ) 
(Especially impact resistance and flexibility ) of practice level 
easily in themolded article, furthermore, also property under 
water environment of practice levelis acquired easily in molded 
article. 

[0074] And in addition to above-mentioned effect ( partial ove 
rlapitdoes,but) 

1) molded article or other stress extension is acquired those of 
10% or higher easily. 

[0075] 2) water vapor permeability was improved, similarly mar 
kedly. 

[0076] amount of plasticizer greatly was decreased 3) in therm 
oplastic resin composition, in orderthe fihnforrration to do, 
namely, at time of comparing with resin modulus andthe 
amount of plasticizer. 

[0077] 4) retention strength of plasticizer improved similarly m 
arkedly. 

[0078] 5) it reached point where while to 50 wt%, mainiainingt 
he satisfactory rroldability, it can nix inexpensive mineral 
filler (Example: talc , such as calciumcarbonate). 

[0079] 6) bending modulus of injection molded article is lowere 
d, flexibility is given, itwas possible densely. Also new effect 
where with you say, was discovered. Furthermore, furthermore 
as for biodegradability it is guaranteed. 

[0080] These effects, through alcoholic hydroxy group of stare 
h, existence of acyl group (ester)and graft poly vinyl ester 
which are introduced doing synergism, with increase ofthe 
molecular weight, suitable crystallinity , inside plasticizing 
effect and polarity amount fabric ,furthermore, are presumed 
that it originates in capped chain etc of moststarch alcoholic 
hydroxy group. 

[0081] 

[Working Example(s)] Below, in order to verify effect of this i 
nvention, you explain withthe Comparative Example 
concerring Working Example which was done, but this 
invention is notscimething which receives restriction such as 
what with those Working Example. Furthermore , if as for 
"part" which shows combinationunit in explanation below , 
there is not especially noticethe weight unit is meant. 

[0082] Manufacturing A- 1. esterification vinyl ester graft poly 
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merization starch ( synthesis): 

[Working Exanple 1 ] With formulation which is shown in Figu 
re 1 , grafting making use ofthe vinyl propionate monomer 
esterifl cation vinyl ester graft polymerization starch was 
manufactured with solution polymerization doing 

[0083] [Working Example 2 to 4] With formulation which is s 
hown in Figure 2, grafting making use ofthe vinyl acetate 
monomer esterification vinyl ester graft polymerization starch 
was manufactured with suspension polymerization doing 

[0084] [Working Exanple 5] With formulation which is show 
n in Figure 3, grafting making use ofthe vinyl acetate monomer 
esterification vinyl ester graft polymerization starch was 
manufactured with bulk polymerization doing 

[0085] [Working Example 6] With formulation which is show 
n in Figure 4, doing grafting * esterification underexisting of 
water making use of vinyl acetate monomer, it manufactured 
theesterification vinyl ester graft polymerization starch. 

[Comparative Exanple 1 ] Esterified starch was manufactured wi 
th formulation which is shown in Figure 5>making use of vinyl 
propionate monomer. 

[0086] [Comparative Example 2] Grafting starch was rranufact 
uredwimsusrjerraonrx)lynrazationwimforrti]latio^ which 
isshown in Figure 6, making use of vinyl acetate monomer. 

[0087] Property test of below-mentioned each item was done 
A - 2.above-mentioned each Working Example , concerning 
product (starch derivative) which is manufacturedwith 
Comparative Exanple. Result is shown in Table 1 . 

[0088] ( 1 ) Grafting weight ratio : It confronts entirety of poly 
vinyl acetate which is added to hydroxy group of thestarch with 
ether bond weight ratio 

(2) Homopolymer weight ratio : It confronts entirety of polyvi 
nyl acetate homopolymer which is synthesized at timeof graft 
polymerization, from competing reaction weight ratio 

(3) Degree of substitution : Among reactivity hydroxy group of 
all 2,3, 6 position which exists in glucose unit in starchjust 
which changed to ester bond ratio which is shown degree of 
substitution3 all state (100 %) which changes. 

[0089] 
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[0090] B-l. Test Example: 

[Test Exanple 1] Working Example 3(acetylation vinyl acetat 
e grafting starch) and Comparative Example 1 (High substituted 
ester conversion starch ), vis-a-vis each product (starch 
derivative) 100 parts of Comparative Example 2(vinyl acetate 
grafting starch), as the plasticizer (Below ethyl phthalyl ethyl 
glycolate: "EPEG" with you abbreviate. ), almost shown 
tensile modulus of same level, quantity ofrespective display 
combining, it manufactured each resin composition 

[009 1] After extrusion, injection molding doing said each resin 
composition, with 130 °C,the dumbbell of JIS standard (1 
nurnber shape miniature test piece ), it manufactured flexural 
test piece and disk. 

[0092] These test piece were used, below-mentioned item was d 
one followingthe property test to below-mentioned method 

(1) Tensile modulus , tensile strength , elongation at break an 
d stress it extends... JIS K7113 

(2) Dimensional deformation (shrinkage ratio)... 1 number shap 
e miniature test piece in 40 °C and 75 % humidity dimensional 
deformationafter 96 hours retaining was displayed with ratio vis- 
a-vis dirrensionbefore retaining 

[0093] (3) Moisture absorption ... 1 number shape miniature tes 
t piece in 23 °C and 75 % humidity weight increaseafter 96 
hours retaining was displayed with ratio vis-a-vis weightbefore 
retaining 

[0094] (4) Hygroscopic ... above-mentioned 1 number shape m 
irriature test piece with 20 °C inthe cold water 2 4 hours after 
soaking, weight increase was displayed with theratio vis-a-vis 
wei^rt before retaining ( surface water excludes) 

Those test result, are shown in Table 2, but Working Example 
3 is superior,comparing to Comparative Example 1 , 2, as in 
order to obtain tensile modulus of samelevel, quantity of 
plasticizer may be small, regarding tensile strength andthe 
toughness etc, furthermore, also property under water 
resistance and the water absorbancy or other moisture 
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environment has irrproved markedly, understands densely. 
Furthermore, rear contraction of molded article as for Working 
Example 3 srrallthing understands. 
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[0096] [Test Example 2] Vis-a-vis each product 100 parts of W 
orking Example 2 (acetylation vinyl acetate grafting starch), 
Comparative Example 1 , and Comparative Example 2,each 
number of parts which shows plasticizer (EPEG) in Table 3 
conbining, in order forthe elongation of film to become 
abbreviation same level, irmanufactured each resin conposition 



[o o 9 7] m&®m®f$.wi$. uotti^^h^ 

[0 0 9 8] ZO)y<f)l,lx£Wm. 1 2 5 g/m2 (DMm 

[0 0 9 9] fS^S*- hft*Jfil*T. TIE3!@£^14 
Kit * T137J 54 l=«£ o T ft o fc „ 



(1) *Sfta3tt-J IS Z0 2 08 



[0097] Extrusion doing said each resin composition, with 130 
°C, it draws up thefilm of thickness 30 . 

[0098] Laminating this film heat seal in both Sarashi kraft pap 
er of weight 125 g/rr£ , laminating, itmanufactures laminated 
paper. 

[0099] Making use of said laminated paper, below-mentioned it 
em was done followingthe property test to below-mentioned 
method 

(1) Water vapor permeability ... JIS Z0208 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for any detriment from its use. WWW: http://www intlscience.com Tel: 800-430-5727) 



P.19 



JP 96239402A Machine Translation 



(2) »7Ktt-a7& (6 O^ftM) , J I S P814 



(2) Water resistance... => ~J method (6 0 rrin contact), JIS P 
8140 



(3) H9r3S J IS P 8 1 1 4 (CCD, WflT&g 
1. 2(=tbLT, »7K9KA3iB1±. it7ktt3F<D7K#SStg 



[0 100] 
«3] 



(3) Bending strength JIS P8114(This, bending strength b 

ecomes measure of plasticizer gripping force of film ) 

Those test result are shown in Table 3, but Working Example 2 
has irrproved,conparing to Comparative Example 1 , 2, 
property under water vapor permeation resistance and water 
resistance or other moisture envirormentrrarkedly, understands 
densely. Furthermore, plasticizer retention Working Example 
2, cortparing to whichever of Comparative Example 1, 2,is 
high markedly, understands densely. 

[0100] 

[Table 3] 





*SS«2 


Ydm i 


wm\2 




30 


5 0 


30 




250 


96 0 


680 


6Wctt (g/m 2 ) 


4. 5 


4. 9 


10. 5 




1 0 0 0< 
1 0 0 0< 


78 
34 


20 1 
126 



tS.) : 5 0 % ■ 

&frB : 7 5% • 



2 3-C • 
2 3"C • 



7 2^mnsBtt 

9 6»flHSS« 



[0101] [KK0IJ3] (^netr;Ht^ 



[0102] is^Bim/t^^. waiijE»i=«fcy j i s 

Shifts!** ( J I S K7 2 0 3) SNSL, &K 



[0 10 3] Sg=1 6 5°C, *tfcbE= 1 * 

(6 5%) 2# (3 5%) 3 3fc (3 0%) , *fdJfi£»« 

=B««}8ixmiiPs-4o 



[0101] [Test Example 3] Working Example 1 ( propanoyl con 
version vinyl propionate graft starch ), each number of parts 
which shows plasticizer (triacetin) and filler (talc) in theTable 
4 vis-a-vis 100 parts, combining in each product of 
Comparative Example 1 and Comparative Example 2, 
itmanufactured each resin composition. 

[0102] JIS standard flexural test piece (JIS K7203) was manufa 
ctured said each resin composition, with injection molding , 
theflexural strength and flexural modulus were measured 
concerning each test piece. 

[0103] Molding condition: Temperature =165 °C, injection pr 
essure = primary (65 %) secondary (35 %) 3rd (30 %) and 
inj ection molding machine = Mssei Plastic Industrial Co. Ltd 
(DB 69-060-7098) make PS - 40 

Those test result are shown in Table 4, but Working Example 1 , 
it compares to the Comparative Example 1, 2, be able to 
combine inorganic filler to large amount, at same tirre,the 
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,'W$ro(a^fi£^naA<^#^^Ci:A^^-5„ flexural modulus is small regarding equivalent filler blending, 

molded article where stiffness islow is easy to obtain, 
understands densely. 



[0 10 4] [0104] 
[S4] [Table 4] 





mmmi 


tmm i 


tt«W2 




1 0 


1 0 


1 0 


mmm tn? ■. 30 


3 6 5. 6 
5 0 1.5 


5 3 6. 8 


4 9 8. 5 


mm&m? iv? ■■ 30 

: 5 0 


2 0338 
5 4 3 2 2 


594 1 7 


5 5 7 8 9 



[0105] [tmi4] mmm* 

-)^7 7 h»l&) . ttlfcftll ©*tl€tl1 g£20g 

com&±«rzjEif, «*B*ft6o%t«:*.fc5i=** 



[0 10 6] *tiS><DtMM£**« 5 Slffiffl 

AW So 



[0 10 7] 
[S6] 



%±mm (mi) 




it « M 1 


4B$fam 


3. 8 


4. 4 


1 2tm& 


12.4 


14. 7 


2 4mmm 


1 7. 8 


2 2.4 



[0105] [Test Example 4] It nixed respective lgof Working Ex 
ample 4(acetylation vinyl acetate kraft starch) and 
Comparative Example 1 into theshale soil of 20g, in order to 
become maxirnum water-soluble amount 60 %, using carbon 
dioxide gas generated amount measuring apparatusincluding 
water, with 25 °C, measuring amount of carbon dioxide gas 
which occursdue to disassembly it tested biodegradable. 

[0 1 06] Those test result are shown in Table 5, but as for Worki 
ng Example 1, sirrilarityto Comparative Example 1, 
biodegradability is maintained, understands densely. 

[0107] 

[Table 5] 



[0 108] [Ran 5] SSJ£«4 (Tizf-MtWfMt: 

#5XIE»jS£ r**»3!EK*a*«»«ftDSC-5 
Oj -C. TE*frl=<fey»*fLfc. 



[0 10 9] fcf*--y->^a : 8. 600mg . -trVU : 7JU 
#X««/3ltfl: : Sm/50.00mL/min 



[0108] [Test Example 5] Concerning each product of Working 
Example 4(acetylation vinyl acetate kraft starch) and 
Comparative Example 1 , glass transition temperature with the" 
Shirnadzu heat flow bundle differential scanning calorimeter DSC - 
50", was analyzed with below-mentioned condition . 

[0109] Condition ... sample amount : 8.600 ng and cell : Alu 
Gas species / flow : Nitrogen /50.00 nl/rrin 
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thmms. : 1 o°C/min , K;S£ : 2 2 o°C 

1T?lif7^ltWl 7 7. 8 6- 1 8 4. 3 1 °CIC 

[0 110] 
[i6] 





mmm4 


th a « i 


* > -te * h : 1 
2 
3 
4 


11. 99"C 
3 9.38 
9 9.92 
164. 47 


1 7 7. 861? 


X > K -fe .y h : 1 

2 
3 
4 


18.66 
4 3.58 
13 7. 6 4 
17 2. 48 


184. 3 1 



Heating rate : 10 °Onin and hold tenperature :220 °C 

Those test result are shown in Table 6, but as for Working Exa 
rrple 1, glass transition temperatureexists even in low 
temperature side with Comparative Example 1 vis-a-vis glass 
transition temperature being onlya 177.86 to 184. 31 °C, it is a 
format)] e even with plasticizer none, understands densely. 

[0110] 

[Table 6] 



[0111] *>-t?y h : H&Sg 



[01 1 1] On setting : Onset temperature 
Endo setting : Transfer end tenperature 



McDiam'SlaW] 

[11 ] §ti£#] 1 (DiXf^Hbt*^UXfJt'^7 7 h 



[12] HJS0IJ2 ~4(DiXf;Htt*-JHXfi^7 

^ h«£sm<»tsM&;$£*-t;5imii! 



[13] Hi£0i|5(Dx^^;Kbf-;uxx^;uy77 h 



[14] ISIi 6 (!) ix f M e=;nx f M7 7 h 



[15] Jtattl<Dx*T;Mt»tt0MSffl*£*T» 
til 

[Eie] ttttn 20^77 hib»i»«HSfl«$»r9k 



[Brief Explanation of the Drawings)] 

[Figure 1] Manufacturing formulation of esterification vinyl est 
er graft polyrrerization starch of Working Example 1 is shown 
flowchart 

[Figure 2] Manufacturing formulation of esterification vinyl est 
er graft polyrrerization starch of Working Example 2 to 4 is 
shown flowchart 

[Figure 3] Manufacturing formulation of esterification vinyl est 
er graft polymerization starch of Working Example 5 is shown 
flowchart 

[Figure 4] Manufacturing formulation of esterification vinyl est 
er graft polyrrErization starch of Working Example 6 is shown 
flowchart 

[Figure 5] Manufacturing formulation of esterified starch of Co 
mparative Example 1 is shown flowchart 

[Figure 6] Manufacturing formulation of grafting starch of Com 
parative Example 2 is shown flowchart 
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[m 1 1 [Figure 1] 

757 Mt 

••-DMSO Vim 640 e 

(phsiis) 

SffiK*V?A 0. 2 7g 

*— T'nt^VKtr^JU^yv- 6 1. 7 g 

•7 0-CT-2B#Kl&IE 

4-' « 

j<— (pH = 9. 0-9. 5) 

M*A (WIS) 5.0 S 
«-7BMv«es«;v- 18 5. 3g 

■•— 8 0X:T2l#IHJgIS 

*» ■ aiH • saa 
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[02] 

e e g 

— ■« ) 100 LOO 100 

0. 5 2. 0 4. 0 

300 300 300 
2 6. 6 1 06.3 2 1 2. 6 



. • >fc& ■ «:« 

*- DMSO (jgft?) 

bj* • m ■ sag 

[H5] 

ai9^ h 'J *A 
••— SrEtr-A't^- 
^-eBiC-lMBiRIIEIt. 

• as - K« 



5. 1 



5. 1 



63. 7 
350 



86.8 119.6 

350 350 

2. 5 2. 5 2. 5 

7 9.7 79.7 79.7 



1 OOg 
258 
1 062. &s 



[Figure 2] 



[Figure 5] 
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[S6] 

«— RSSt^JU*^- 167 s 

♦-MZ-t'Ji'ATyf-'iA 5. 16 

— 5 0-CTmRSEfB 
5S* ■ 8t» • 



[Figure 6] 



[B3] 



[Figure 3] 



— /W 7 =0-^.3 lOOg 



*-«Siv-*' 



25g 
31. 3g 



■4—6 5X; • 4S#faSE 



Mt 



!tr-*2wt») 
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[H4] [Figure 4] 

757 Mfc 

<-A-C7Sn-X3->X?-? 80g 

— # 2 30g 

♦-KKtT-^t^ V- S3. 8g 

«— iSBlK* l J 1 >A 0. 64 g 

•-fiffiKKV-y 0. 64 g 

«— atm-j-? i5g 

♦-ftttt-JUtW- 15 9. 4g 

WKtr-;UiaSTF4B#MfitE (7 2"C) 
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